Introduction 

i All living cells require efficient supply of nutrients, oxygen, hormones etc The 
cells must get rid of metabolic wastes like CO, and nitrogenous wastes. Small organism 
meet their requirements of supply of nutrients and oxygen and removal of ne 
products, simply by means of diffusion. Tiny animals have small size and large surface 


area SO this process of diffusion is sufficient to meet their required transport of 
substances. 


The larger and active animals like human cannot rely on diffusion alone. 
Therefore these animals must need an efficient transport ae 
system. Tit bits 

This chapter deals with human transport system and |Tře study of diseases o 
its components 1.e., Heart, blood, blood vessels and blood cardiovascular ern 
pressure and cardiovascular disorders. ee stole 


12.1 Blood Circulatory System of Man 

Human blood circulatory system is composed of following parts i.e., a muscular 
pumping organ called heart, a system of interconnecting tubes called blood vessels and a 
circulatory fluid, the blood. The blood always remains in the vessels so the system is 
known as closed circulatory system. 


12.2 Human Heart 

The heart of an adult human has a mass of around 300 grams, and is about the size 
of our fist. It is the most powerful organ in the circulatory system. The heart lies in the 
thoracic cavity between the lungs, slightly towards left, enclosed within the rib cage, with 
the sternum in front and vertebral column behind. It is surrounded by a double layered 
pericardium. A pericardial fluid is secreted in between these two layers. It lubricates 
and reduces the friction between the heart walls and surrounding tissues during the 
beating of heart. 


Tit bits 
Cardio-logy from Greek Kardia, 
“Heart” and logia “study” is a 
branch of medicine dealing with 
disorders of heart as well as parts o 
circulatory system. 


Do you know? 


Structure of Human Heart 
le nd e heart is conical in shape and dark red in colour. The heart has four ‘opine 
top] right atrium at the top, and a left and right ventricle beneath. The right ‘ e ‘ 
Mire “ely separated from the left side by a septum. The walls of heart are made a pe 
d re] ki special kind of muscles called cardiac muscles. It is the regular contr n = 
“Xation of these muscles which produces the pumping movement ts 
at. 
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Fig. 12.1 External Structure of Heart 


The atria on each side of the heart are separated from the ventricles by valves, 
These are atrioventricular valves (AV valves). The one on the left is often known a 
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mitral Valve, or alternatively the bicuspid valve because it has two flaps. The one on the 
right side 3 


; is called tricuspid valve. The valves control one way flow of blood i.e. from 
atria to ventricles but prevent back ward flow. 
1e Semilunar valves guard the emergence of pulmonary arch and systemic 
aorta. These Valves also prevent backward flow of blood. On the outside of heart blood 
vessels can be Seen. These are called coronary arteries which deliver oxygenated blood 
itself to the heart walls. 
The heart wall is formed of three layers: Tit bits 
Epicardium: outer most, Myocardium, middle, |Heart block is a disease or 
endocardium, innermost. The epicardium is thin and |inherited condition that 
comprising of smooth outer surface of heart. The |C@¥#SeS a fault within the 


myocardium is thick and composed of cardiac muscle 


natural pace maker of the 
heart, due to some kind o 
cells. The endocardium consists of simple Squamous |obstruction or block in the 
epithelium electrical conduction system 


of heart. 
12.2.1 Heart Beat and its Control (cardiac cycle) 


Adult human heart beats around 72 times per minute. One heart beat is called 
cardiac cycle. A cardiac , Atrial systole; 
cycle is a Sequence of events ventricular 


diastole 
which takes place in the heart 
during one heartbeat. First 
the atria contract; this is 
called atrial systole. As a 
result of this contraction 
blood is forced into the 
ventricles through atrio- 
ventricular valve now the 
ventricles contracts. This 
‘tage is called ventricular taivas 
‘Ystole. The walls of opan 
ventricles are thicker and 
ae than atrial walls, so 
Y can produce much 2 Atrial and 
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Fig. 12.3 Cardiac cycle 
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12.2.2 Conducting System of the Hear of blood leaving the oUm 
ic. This means that [ventricle per minute há 


cardiac output = ș 


The cardiac muscles are myogen 
volume x heart ihe 


these muscles contract and relax naturally. Heart does not 
need to receive impulses from a nerve to make it contract. If 
heart is kept in warm oxygenated solution containing 
nutrient's, the heart muscles will contract and relax rhythmically by themsehy 


However the individual heart muscle cells can not be allowed to contract at their ti 


natural rhythms because if so 
the part of heart would Taal 
contract out of sequence with . Pye 
other parts, the cardiac cycle 
would become abnormal and 
the heart would stop. The 
heart has its own built in Atrioventricular 
controlling and coordinating W noe 
system which prevent this 
happening. The cardiac cycle 
is initiated in a special patch 
of muscles in the wall of right Atrioventricular 


Lef 


atrium called the sinoatrial (AV) bundle ventric 
node (SAN) or pace maker. 

The muscle cells of SAN set 

the rhythm for all the other TR 


cardiac muscle cells. Their bundle branches 


natural rhythm of contraction 
is slightly faster than the rest 
of the heart’s electrical 


activity, which spreads out — 


rapidly over the whole of the 
atrial walls. The cardiac 
muscle in the atrial wail 
respond to this excitation 
wave by contracting as the 
same rhythm as the SAN. 
Thus all the muscles in both 
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Tit bits 
The sinoatrial node was first 
discovered by a young 
medical student Martin F lack 
in the heart of mole, A sma l 
mammal. - j 
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almost simultaneously. 
swe know the muscles of ventricles do not contract until after the muscle of atria 
oe This delay is caused by a feature of heart that briefly delays the excitation waves 
iar ve from atria to ventricles. 
ree ere is a band of fibers between the atria and ventricles which does not conduct 
a on wave. Thus as the wave spread out from the SAN over the atrial walls, it 
po oxoll® <g into the ventricle walls. The only route is a patch of conducting fibers situated 
Saan known as atrio-ventricular node (AVN). The AVN picks up the excitation 
‘ Ms spreads across the atria. Besides, there is a bundle of nerve fibers called 
ave aici bundle (AV) or “Bundle of His” arising from AV Node, it pass through 
moven en in between the ventricles and divides into right and left bundle branches, 


ge tum I S cc PLS ‘ ” 4 
am conducting fibers called “Purkinje Fibres” arise from the branches and spread 


wer the ventricles. 


12.3 Electrocardiogram 

~ The electrocardiogram 
pCO) also known as EKG. It is a 
wn invasive device that measures 
nd records the electric activity of 
te heart over a period of time using 
dectrodes placed on the skin. These 
dectrodes detect the tiny electrical 
changes on the skin that arise from 
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An elctrocardiograph is a machine that 
is used to perform electrocardiography 
and produces the electrocardiogram. 
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the heart muscles that is | QRS complex 
dectrophysiological pattern of | pte 
polarization and repolarization | R 
during each heartbeat. | | Ventricular 

The first part of the wave | peo 
a “P” wave is a small increase Aita Ventricular 
ithe voltage of about 0.1 mV that depolarization repolarization 


(e 'esponds to the depolarization of 
° atrial systole. The next part of 
il the “QRS” complex which 
van i 4 small drop in voltage (Q) 
mali a peak (R) and other 
‘ORG» top in voltage (S). The 
tDola complex corresponds to the 
‘ng vation of the ventricle 


durin ; 
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wave, a small peak that allo 
«urs just prior to ventricu | 
occurs just p with a rate that is lower than normal. 


eT” w ; ents the ventricle repolarization 
d al a r aa phase of the cardiac cycle. In humans. bradycardia is generally 
The overall goal of performing |%/ied to be a rate of under 60 bea 
electrocardiography is to obtain information about Per minute, while sinus tachycardia is 
the function of heart e.g., suspected myocardial g ote isp) ain a oes rate o 
infarction, suspected embolism, increase in size of ita ae usually greater than 100 pap 
heart, to access the severity of electrolytes 


abnormalities etc. 


12.3 Blood Vessels 
There are three major types of blood vessels i.e. arteries, veins and capillaries, 


Arteries always carry blood away from heart. All arteries carry oxygenated except 
pulmonary arteries. The largest artery (aorta) divides into smaller one and these continue 
to divide to form much smaller vessels called arterioles. These in turn divide further into 
smaller vessels called capillaries. These capillaries then join up with each other to form 


venule and these finally merge to form veiins. These bring 

the blood back to heart. All veins bring deoxygenated Tit bits 
blood except pulmonary veins. Veins unite to form venae |The aorta is the largest artery 
cavae. while vena cava is the largest 


Arteries: Greek arteria meaning wind pipe. Arteries are (vein in the body. 
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E300 


af walled vessels consisting of three layers. The outer layer of an artery is known as 
hie externa and is composed of connective tissues made up of collagen fibers. Inside 
ey ris tunica media which is made up of smooth muscle cells and elastic tissue. The 
hs most layer which is in direct contact with the flow of blood, is the tunica intima. 
slayer is made up of epithelial cells. Tit bits 
spillaries® These are the smallest and thinnest of blood [Cornea and cartilage lack 
; in the body. The intimate relationship between the capillaries. Therefore these 
ory system and the tissues is achieved at the level of | structures are slow to heal i 
apillaties: The function of capillaries is to carry blood as 
Jose 88 possible to all cells allowing rapid transfer of 
tween cells of the body. Human capillary is 


gibstances be 
‘mately 7 to 9 ym in diameter almost same size as a 
proxi y H Veins are called capacitance 
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vessels because most ofblood 
volume (60%) is contained 
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rtd blood cells, which can, therefore, only pass along the 
upillary in single file. Moreover the walls of capillaries 
ae extremely thin, made up of a single layer of 
here cells. This thinness of capillary walls helps to 
es exchange rate of materials with the tissues. 
Silas 2 are the blood vessels that bring blood back 
sn fen Most veins carry deoxygenated blood 
skend Aare 2 and umbilical veins. Veins are less 
telativel ess elastic than arteries. Moreover veins have 
$ larger lumens than arteries. 
thicker fd consist of three main layers. The outer 
nica S made up of connective tissue called the 
i led R A or tunica adventitia. The middle layer is 
18 layer is aa and is composed of smooth muscle. 
Yer ig yh aip thinner than arteries. The inner most Normal vein 
| nica intima. Fig. 12.8 
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Varicose vein 
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The largest vein in human body is vena cava which enters the right atri 
heart from above and below. umo 
The venules are small veins t 
into veins. | 
Valves in veins: Veins mostly contain valves which prevent back-ward flow of 
These valves are present in larger veins having diameter greater than 2mm, H blog, 
these valves are needed only in lower part of the body such as veins of hind lined 
abdomen, without these valves the flow of blood towards heart is very slow and diffic n 
12.3.1 Role of arterioles in vasodilation and vasoconstriction ih 
Vasodilation means widening of blood vessels as a result, blood flow increase 


due to decrease in vascular resistance (Due to increase of diameter of vessel.) 
Vasoconstriction is the narrowing of blood vessels to decrease, blood flow duet 


increase in vascular resistance (Due to decrease in diameter of vessel). 
The vasoconstriction and vasodilation normally occur as per need of the bodyeg 
to regulate body temperature during hot and cold or in situation of emergency like flow 0 


blood from injury or during emotional situations e.g., sadness, rage etc. 
Vasodilation and vasoconstriction is controlled by hormones. However thick 


smooth muscle layer in arterioles make this possible. The arterioles usually have large 
number of smooth muscles to perform this task. 


12.3.2 Role of Pre- Head’ andlareia 
capillary sphincter in 
regulating the flow of Jugular vein 


(also subclavian 


blood thro ugh vein from arms) 


hat collect blood from capillaries which the 


Cardiovascular 
System 


Carotid artery, 
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artery to arms 


Pulmonary vein 


blood flow into capillaries. iferi 

: : nferior vena 
The pre capillary sphincter Aer 
is located at a point where 
each of the capillaries 
originates from the Hepatic vein 


arteriole. The sphincter can ae 

open and close the entrance Hepatic portal Digestive trac! 
to the capillary. Sphincter is vein al artery 
unable to contract when „ j psi 
blood flows into capillary en! ve artery 
bed at high pressure, then Iliac vein sel 

the fluid from capillaries * legs 
pass into interstitial space ` Trunk and 


and edema may result. Fig. 12,95-.Cantio-vascular system of human 
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j vascular Pathway 
Per che blood vascular system may be divided i 
nd systemic circulation. ed into two 


parts i.e. pulmonary 


in joulation aai ee 
monary circulation: 
dd, The pulmonary circulation is also called pulmonary circuit. This porti y 
; ` ion of blood 


t jreulatory system carries deoxygenated blood away from the right ventricle of heart to 
and returns oxygenated blood to left atrium and then into the left ventricle of the 
seat. The deoxygenated blood leaves the heart through pulmonary arteries while 
5 xygenated blood enters into left atrium through pulmonary veins. 
systemic circulation: — . Tit bits 
to The systemic circulation is the portion of the blood |Portal hypertension is a 
condition in which the blood 


yascular system which transports, oxygenated blood away 
8, | fomthe heart through the aorta from the left ventricle. This 
of | oxygenated blood is transported to all parts of body 


k including heart muscles but excluding lungs. The left 
: atrium is receiving and left ventricle is pumping chambers for systemic circulation. The 


Be right atrium is the receiving chamber of systemic circulation. It receives deoxygenated 
blood through inferior and superior venae cavae. 

Coronary circulation: 

The circulation of 

is known as coronary circulation. 

heart at the beginning of aorta. Au 


pressure of the portals system 
is too high which may cause 
irrhosis of liver. 


blood into the blood vessels of heart muscles i.e., myocardium 
Two coronary arteries originate from the left side of the 
here are two main coronary arteries i.e. left coronary 


which supplies oxygenated blood to left side of heart and right coronary artery which 


a supplies oxygenated blood to the right side of heart. The deoxygenated blood is taken ` 
back to right atrium by cardiac veins. Tit bits 
Hepatic portal system: 

The portal system is formed when a capillary bed 
pools into another capillary bed through veins without 
going through the heart. The some examples of the portal 

system are hepatic portal system and renal portal system 
in poikilotherms. The hepatic portal system is a system of 
veins related to digestive tract and its tributaries. It is also 
called the portal venous system. Hepatic portal system is Tit bits 

responsible for directing blood from digestive tract to The hepatic portal system is 
liver. So the substance absorbed in the small intestine present in all vertebrates while 
travel first to the liver where these are metabolised and renal portal system present 
fore sending towards the heart eH tn porkitotherms 

p vertebrates. 
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Fig. 12.10 Hepatic Portal Circulation stomach and pancreas 


Renal circulation: 
Renal circulation implies the circulation of blood to the kidney via renal artery for 


filtration and the collection of filtered blood towards heart. Renal arteries normally arise 
from the side of the abdominal aorta and supply blood to kidneys. The renal arteries cary 
large portion of total blood flow to the kidneys. Up to one third of total cardiac output can 
pass through the renal arteries to be filtered by kidneys. 


Rate of blood flow in blood vessels: n 
Blood is circulated around the body through blood |7" 


vessels by the pumping action of the heart. The rate of 
blood flow varies greatly in different blood vessels and 
tissues. It is high in larger vessels and decreases with the 
division of blood vessels and lowest rate is observed in 
capillaries. 


Tit bits 
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4 Blood pressure 
' lood t 

The term b ood pressure refers to the force exerted by the blood on the walls of 
plod vessels as 1t passes through them. Blood pressure is most commonly measured vi 
sphygmomanometer in which the height of a column of Tit bi As 
mercury reflects the circulatory pressure. There are two i aS 
| ch Baro reflex is one of the bloo 
jifferent pressures which are commonly measured, |} : á 
fiere i : “> | homeostatic mechanisms that 
gstolic pressure and diastolic pressure. The systolic |helps to maintain blooa 
pressure is the maximum pressure produced in the left (pressure. 
ventricle during systole. The : Sphygmomanometer 
diastolic pressure 1S the pressure 
nthe aorta at the end of diastole. 


Baroreceptors: 
The blood vessels of 
vertebrates posses baroreceptors 
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in mm Hg 


No sounds 
(artery is closed) 


Sounds heard 


ach, 
(artery is opening 


tions : 
: which sense the blood pressure. and closing) 
Then relay the information to the No sounds 
brain so that proper blood pressure (artery is open) 
un be maintained. These 
ceptors are also called as 
pressure receptors. iti tee 
niatabie 
i On the bases of blood rubber cuff sounds are heard 
; sma vessel b with stethoscope 
rion Pa aroreceptors can be Artery 
ts AA into two types. High Air valve 
Pre arterial baroreceptor Squeezable bulb 
a low pressure baroreceptors inflates cuff with air 
0 
y known as cardiopulmonary or Fig. 12.11 Sphygmomanometer 
fot } ‘lume 
ry Hi receptors. 
sc) Ul : 
fist | "8h Pressure Arterial Baroreceptors: 
cast) rece pee receptors are located in the walls of aorta and carotid arteries. These 
yt om” Ptors sense the blood pressure and convey the information to the nervous system as 


| ed of the body. 
“Pressure Barorecepiors: (volume receptors) 


ese receptors are located in atria of the heart, 
- When low pressure is detected the signal is transmitted by these receptors to the 


mus in the brain. The hypothamus increases the production of vasopressin 
s the blood volume as a result blood 


Sse] carotid arteries and pulmonary 


Ure Aon 
‘SO Increases. F 


l m 3 
Ven Parison of the rate of blood flow through arteries ar 
ĉs and veins: 
€ rate of blood flow varies in different blood vessels. In a 
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terioles, capillaries, 


rteries blood flow is 


highest as it is pushed out of heart. In adult human, the rate of blood flow in blogg ‘a 


at rest (cardiac out put) is about 5 liters/min. riot tet Selg 
In capillaries blood pressure is lowest while in veins blood pressure is stij] loy 


compared to arteries. . 


12.5 Cardiovascular Disorders ; 
The disease of heart and blood vessels are known as Thrombus is formed 

cardiovascular disorders (CVD). Some examples of CVD Eae 

are. 


12.5.1 Thrombus 

A thrombus is a blood clot that is formed in the Tit bits 
blood vessel or in the heart during life and remain there. A Up to 90% of card; 
thrombus can even block blood flow through a vessel or it |diseases may be O Vašoj 
can break off from the vessel wall and carried through the lestablished risk 
circulatory system. The formation of thrombus is called (avoided. 
thrombosis. 
Embelus: It is a blood clot that travels from the site where it is formed, to anothe 
location in the body. 

Thromboembolism is a collective term for the formation of thrombus ani 
embolus. Which is leading cause of death in western civilization. 
Causes of thromboembolism: Por 

Infection or, injury in endothelial 
lining of blood vessels, slow blood flow 
due to long period of inactivity, the disease 
like pneumonia, tuberculosis and 
emphysema. 

Effect of thrombosis: Hypertension due  £mbolus 
to blockage of blood vessels either partly or = MOVs 

through 
completely. It blocks supply of oxygen blood 
which result in damage, destructionoreven 9 “""™ 


death of tissue (necrosis) in that area. 


12.5.2 Atherosclerosis: (Gk. Athere; 
Porridge; skeleroe: Hardening) 

It is storage of fat deposits on the 
inside wall of artery. Atherosclerosis is the 
co-existing antheroma and arteriosclerosis. 

The deposition of hard yellow fatty 
masses called plaques, containing large i | 
quantities of cholesterol in the inner most Fig. 12.12 Embolism 
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reriosclerosis: It is 
E erative arterial change 
deg? jated with advancing 
i age primarily a 
of middle layer bE Normal artery Artery narrowed 
by plaque 


| ‘fends tO promote thrombus 

formation and lead to 
embolism. It also causes 
í narrowing of blood vessels 
t due tO deposition of plaque 
ich obstructs the flow of 


wh fay 
plood. Ca ions also deposit in Blood Flow pepieta 
the plaque, which loses Fig. 12.13 Atherosclerosis 


(weakens) their elasticity and 
} easily gets ruptured. 

Causes of atherosclerosis: 
Hypertension, smoking, hyper 
prevention: Do exercise regularly, avoid smoking, use of low cholesterol diet. 
| Angina Pectoris: If a coronary artery become partially blocked, the individual may 
suffer from angina pectoris (i.e., chest pain along with pain in the left arm). Angina is an 
alarming signal that heart is not receiving sufficient supply of oxygen and in future heart 
attack may occur. Nitroglycerine mostly helps to relieve the pain in angina 
pectoris, because this drug dilates the blocked blood vessels. 

12.5.3 HeartAttack 
Heart attack is the sudden deat 


to sudden reduction of blood supply. 
Heart attack mostly occurs when atheorsclerosis reach a critical level and damage 


some time a blood clot may causes blockage of blood supply in 


lipidemia, diabetes mellitus, lack of exercise and obesity. 


h ofa part of the heart muscle without warning due 


large portion of heart or 


coronary vessels. 
The above factors cause death of a part of heart and the whole process is called 


myocardial infarction (Myo; muscle, cardium; heart, infarction; death due to lack of 
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Fig. 12.14 Heart Attack and Stroke 

oxygen). Myocardial infarction occurs mostly in individual over 45 year of age. Each 

year about more than one million people die due to heart attack. Males are more likely to 

suffer heart attack than females and also smokers than non-smokers. 

Heart Failure: It is a clinical syndrome resulting from deficient cardiac volume, 

relative to body need, with inability of the cardiac output to keep pace with the venous 

return i.e, heart is unable to pump all the blood coming to it. 

Congestive heart preblem: It is abnormal function of cardiac valves. Valvular 
E p | i 

stenosis (Narrowing of heart valves due to scarring of its cusps) reduces the diameter of 

the valve orifice. Severe destruction of valve apparatus may cause valve ring dilation, the 
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l 


chordiae tendinae become thicken and shorten, this results in regurgitation of blood | 


through the valve when it is incompletely closed. 


12.5.4 Patent Ductus Arteriosus: (PDA) 

It is disease of child hood(infant). In fetus, ductus arteriosus is a blood vessel 
which links the pulmonary artery with aorta. Just after birth when the baby takes its firs! 
breath, the lungs become functional and the placenta is cut off, the ductus arteriosus 
become closed. i 

Sometimes it fails to do so. This causes blue babies due to mixing of oxygenated 
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TA “symptoms include 
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| wig! respiratory problems 
pe’! pe causes are usually PORT 
o but may be due to 
m pirth, chromosomal 
ele ies and this disease is 
py surgical procedure. 
ated PDA may lead to 
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pogiog” aphy: It is a test in sod 
ich dyes that can be seen by 

| ays are injected into blood 

f esselS (either arteries or veins) 

4 are examined by x-rays. Fig. 12.15 PDA 

ting pictures are called Do vou know? 


qheresul 
sogiograms. The angiograms | 
PDA iis usually diagnosed 


sed to diagnose the 

He th = k using non-invasive technique 
sarrowing or the blockages m like echocardiograp! 
yessels anywhere 1m the body. à 
The angiography can also be used to find places where arteries and veins are 
bulging or ballooning. These spots are called aneurysms and if this is not treated can 
cause death when these vessels rupture. 
Catheter 

into 
coronary 
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Fig. 12.16 Angiography 
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Treatment of Cardiovascular 
Diseases (CVD): 

The cardiovascular diseases Stent 
are treated by angioplasty, coronary 
bypass and open heart surgery. 
\ngioplasty: Sometimes our heart 
arteries may become blocked and 
narrowed from a buildup of 
cholesterol, cells or other substances 
(plaque). If it happens, it can reduce 
blood flow to our heart and cause 
chest discomfort. The complete or 
severe blockage of blood flow may 


lead to a heart attack. 

Angioplasty opens blocked 
arteries and restores normal blood Dilated balloon 
flow to our heart muscle. It is not Plaque 


major surgery. It is done by threading 
a catheter (thin tube) through a smal] 
puncture in a leg or arm artery to the 
heart. The blocked artery is opened 
by inflating a tiny balloon in it which Fig 12.17 Stent in Coronary Artery 

forces the blood vessel to widen. A 

metallic ring called stent may also be 

inserted to restore and maintain blood 

flow. 

Coronary bypass: A coronary bypass surgery, is a surgical procedure to restore normal 

blood flow through an obstructed coronary artery. The doctor will take a vein or artery 
from another part of the body and use it to make a graft around the blocked area in your 

artery. 

To get this vein, a surgical cut will be made along the inside of patients leg, 
between ankle and groin. This technique is common for those who suffer from severe 
occlusion of parts of the coronary arteries. 

Open heart surgery: Itis an old therapy and is not advised now a days. It is a surgery, in 
which the chest is opened and surgery is performed on the heart muscles, valves, arteries 
or other heart structures. The heart may or may not opened, depending on the type of 
surgery. A heart lung machine (cardiopulmonary bypass) is usually used during 
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Open Heart 
Surgery 


Fig. 12.18 Heart Surgery 


conventional coronary artery bypass graft(CABG) surgery. After completion of surgery 
and the heart beat is started and provides blood and oxygen to the body the chest is again 
closed. There are some new surgical procedures being performed that are done in which 
the heart continuously beats termed as beating heart surgery (smaller incisions in 
sternum) or minimal invasive direct coronary artery bypass (MIDCAB). 
Hypertension: It is called mother of all physiological diseases. Hypertension is a 
chronic medical condition in which a person suffers persistently from high blood 
pressure. i.e., more than: 140/90 mm of Hg, at least two different reading apart is 
considered hypertension. 
Factors regulating blood pressure are: Heart beat rate, stroke volume, resistance to 
blood flow by the blood vessels, vasomotor center in the medulla and power of heart beat. 
The factors which can lead to hypertension are less exercise, excess use of alcohol, 
ageing and genetical i.e., family history. 
Hypotension: It is opposite to hypertension i.e, (low blood pressure). It is considered 
as physiological state, rather than a disease, not always but mostly due to shocks. The 
initial symptoms of hypotension 1s dizziness, fainting and seizures, chest pain, shortness 
of breath and headache may occur. 
The most common cause is less volume of blood flow through body. It also occur 

in disease like Parkinson's, diabetes, syphilis, or some time excessive sweating and less 

fluid intake. 
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: in almost all tiss 
organs. The ese are small blind ended tubes occur 1n a Ues of y 
; a a ig ee oem residing in “age all consist of | 
Single la merge with the large lymph vessets. ©" of on 
R Sd laa endothelial cells. The intercellular space 12 their wall n onager ML thos, 
lind ended fener or More permeable for substances in MINCE NA ANT AS the 
interstitial fluid in the tissues, thus the lymph is forced by the iA rad ee iN the 
intestine arecalled, Ti the lymph capillaries. The lymph capita MA HE Vill op 
Lym 3 cteals. . 
store Vessels: Lymphatic capillaries unite to form larger Relies Vessels 
bac A ately unite to form lymph duct. Lymph vessels have valves, which prevent 
i) pw of lymph. There are two main ducts. 
)  Thoracicduct 
-A Right lymphatic duct. ; 
S duct: The lymphatic vessels of the legs join to lymph bie of alimenta 
Ri and then to form the thoracic duct which empties lymph into the left subclavian, 
a ght Lymphatic duct: It drains lymph from the right anterior parts of the body ang 
nally enters into the right branchiocephalic vein. 
Lymph nodes: These are aggregations of lymphoid tissues having lympocytes which 
are small, rounded, oval or bean shaped structures, consist of lymphocytes, connective 
tissues and lymph vessel. 
Location: In neck region, abdomen, armpit, groin, elbow and knee joint. etc. 


Functions of Lymph nodes 

i) Produce lymphocytes and antibodies for the defense of the body 
ii) They also filter lymph (make germ free) 

iii) Destroy worn out RBCs. 


Lymph Masses 
There are many lymphoid masses present in the wall of digestive tract in the 


mucosa and submusoca. The larger masses are spleen, thymus, tonsils and adenoids are 
all lymphoid aggregation which functions to produce lymphocytes. 
Flow of Lymph in lymph vessels 

The circulation of lymph is brought about by: 
e Contractility of lymph vessels. 
i 1 eet of skeletal muscles, during general body movement and massage or 
e Movementofvisceral organs. 
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Fig. 12.19 Lymphatic system 


Multiple Choice Questions 
A. Choose the best correct answer. 
i: The blood vessel that transports blood from body cells toward heartis 
(a) Vein (b) Venule © 
(c) Artery (d) Arteriole 


tr 


Which layer in arteries can withstand highe 
rb 
ventricular systole? lood pressure during 


(a) Outer layer (b) Middle layer 


(c) Inner layer (d) Allthese 
3,  Thearteries divide into smaller vessels called 
(a) Arterioles (b) Capillaries 
(c) Venules = (d) Veins 
4, Arthero 


sclerosis is. mainly because of deposition’ of which of the 
following. 


(a) High level of cholesterol (b) Low level of cholesterol 
(c) High level of phospholipids (d) Low level of phospholipids 


5: Blockage of blood vessel in the heart by an embolus causes necrosis Or 
damage to portion of heart muscles is called 
(a) Thromboembolism (b) Myocrdial infarction 
(c) Stroke (d) Cardiac arrest 
6. Congestive heart failure is because of retention of blood in 
(a) Lungs (b) Heart 
(c) Liver (d) Bothlungs and heart 
T The lymph vessels empty in 
(a) Arteries (b) Arterioles 
(c) Veins (d) Capillaries 
$. Lymphnodesare not present in which of the following region in humans. 
(a) Neckregion (b) Axilla 
(c) Groins (d) Stomach 


Q, The blood is filtered at 
(a) Lymph nodes 


(b) Spleen 
(c) Liver 


(d) Bone marrow 
Fill the blanks 


